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Fig. 335. 
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Fig. 336. 
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Fig. 357. 
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Callbntion of » so.ow lbs. Olsen MKbinr. 



Fig. 434 (64^) 
Me in lbs. observed. 



iiiliveaeB (wcietil added to produce 1' 
ai». Am. Soc. Mech. Eng. 1S91, p, i,i. 
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Fig. 4S8. (GSo) 
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Fig, 463. (684) 
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Fig. 481 
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Fig. 465. 
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Fig. 498. 717 
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EXPLANATIONS. Plate 1. 

PLOW PHENOMENA AND STRESS IilNES UNDER TENSIUB 
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EXPLANATIONS. 



FRACTURGa, PRODUGKD BY VARIOUS STRI!8SB8 
(117-138. ETC.). 



I. pyramid, perfect. 


sa 


. Coarse-grained fra 


cture, du< 


3. Pyramid, perfect. 




detect. 




3. Crowned pyramid. 


83 


. Coarse-grained frai 


:lure, due 


4. Truncated pyramid. 




defect. 




5- Half-crowned pyramid. 


34- 


Half-crowned pinnacled beli 


6. Crowned double pyramid. 




fracture, double : 


funnel. 


7. Truncated pyramid. 


25- 


Torsion fracture, 


cast SI 


8. Double pyramid, half-crowned. 




("0). 




9. Crowned truncated funnel. 


36. 


Winding tests. 




10. Crowned truncated funnel. 


27- 


Normal Iransvers 


!e fracti 


II. Flat fracture, imperfect crown. 




{a7S). 




radiated, mat core. 


28. 


Normal Iransvers 


e fracn 


12. Flat fracCQrc, radiated ring, mat 




(375). 




core. 


aq. 


Torsion fracture. 


low SI 


13. Pinnacled flat fracture, radial 




<FIussei3en)<».o) 




rays, mat core. 


30. 


Torsion fracture, ca 


SI iron {21 


14. Radiation from defect. 


31- 


Normal rail fracluri 


^ (275). 


15. Crown, radiated ring, mat core. 


32- 


Irregular rail fraclu 


ire (275). 


16. Pinnacled flat fracture, radiated 


33- 


Normal rail fracluri 


!(a75)- 


ring, mat core. 


34. 


Noimal rail fracluri 


' (J7S). 


17- Slightly pinnacled flat fracture. 


3S. 


Normal rail fraclur< 


: (!75). 


radiated ring, mat core. 


36. 


Normal rail fractur< 


: (275). 


18. Pinnacled flat fracture, radial 


37- 


Normal rail fraclurt 


^ (375)- 


rays. 


38- 


Normal rail fraciurt 


: (i'75;. 


19. Flat fracture, radial rays, bril- 


39- 


Normal rait fracture 


■■ (»75)- 


liant core, fine-grained edge. 


40. 


Irregular rail fraclu 


re(!7S). 


30. Coarse-grained fracture, due lo 


41. 


Stress lines in ira: 


ns verse r 


defect. 




fracture (274)- 




31, Coarse-grained fracture, due 10 


43. 


Stress lines, iraiiBve 


rse rail te 


defect. 


43- 


Fracture, transverse 


rail test. 
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Plate a. F. 
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Plate 2. O. 
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EXPLANATIONS. 

WBRDER TE»TIN(3-HACniNE». 



IS, Plan and Travelling-crane for the lOO-toii Machine 
(Plate 3). 

1-9. Elevation and leciion through laboratory. 
3-5. Details of travelling-crane, 

n-ia. Werder Haclitne of 60 tons capacity. 

6. Plan. 

7. Longitudinal section. 

8. Elevation of driving mechanism, 
g. Scale and valves. 

lo-tl. Arrangemenl for crushing-Eest. 
13-iS. Arrangement for tension -test. 



16-17. Plans. 

18. Elevation, driving oiechanlim. 
19-30, Sections through axis of tcsl-piece and be 
hydraulic cylinder. 

31. Side elevation, lever, and hydraulic press. 
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EXPLANATIONS. Plate 5, 

50-TON (BO.OOO-KG.) MARTENS MACHINE. 

rED BY A. MARTENS, ISS4, BUILT BY NUBRNBEKG MACHINE WORKS. 

;«tB. in, sjti, 546. s^e-sji: sj". »"■' 5*3- P'. !. II. '3- (^ "J. "J. •nd '*»■) 
I. Section through axis of machine, 

3. Elevation. 

4. Check-weighls. i ,„. , , , , 

„ . . . [ With depositing mechanlam. 

5. Poise-weights. f "^ * 

6. Top view, bearing of lever. 



8, 9. Intensilier and circuit-breakur 

10. Main knife-edge. 

11. Supports of balance-weights. 
13-17. Holders. 

iS. Healing-furnace for hot (esls. 
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EXPLANATIONS. Plate 6. 

BO-TON (BO,000-KG.) TBSTING-HACHINE. 



Sect*. T«. 3J«, 479. 49". «3. S7«-S8>. PI. 6 »nil 7. (i «, 1B84, P- 'fi; »?. i"** P- 5«-) 

1, 2. Elevations (hand-power shown by dotted lines In Fig. a). 
3, 4. MechaDlcal Drive. 
5-8. AiipamliiH for Cruslilng-testB. 
11-20. Holders. 

II. 16, 17. Rope. 
13-iS, iS-ao. Rounds and flaU. 
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EXPLANATIONS. Plate 7. 

HOHR A FERKRHAFF TElSTINO-MACUINli:^. 



S«ta. 71. 376. 479 491. 49], S17, ;74~;Si. (£, 13, 1884. p, 141: 17, i88>. p. 545O 
Noution : /. = capacity ; S=^ size, Eength, breadth, heigbt ; T. P. din 



Teiialuu, Criisliliig, and Ti-Hiisvente Test Macliiiins; hydraulic 
power : built : 



Fig. 

L = \ 

.y= Loft. ,»x.c 



Ten^fon, Crttsliiug, aii<l Transverse Test Machines; hftol 
and power ; built - 



Fig. 
L = 

s- 


4 4 1 ■ 3 
6at 50/ 1 5« 

Toft. .oX's't. iXi. ri. 5 ,0 fl. .0 X 9 ft .oXnft.9|.=.ft. ,X.3ft. 3X8fl. ,0 


Fig. I 4 

^=^ ,= Il.X9lt..X9[t.. 


■1/ ' ,1 



Tension Uachlues ; hand power : built : 



ovGoQi^lc 



S|>riii|{-t«Bter» ; hydraulic power; built: 

Fig. \ 3 \ 2 



Tmiiaverse AInt:liiiie» fur Cast Iruii ; hai 

Fig. j 8 B 



\Vlrc-wili<lllie Machines; hand power ; built lilic Fig. I3 ; 7'. J". ^ 
0.04 10 0.Z4 in. diam. ; .S' = 50'' X 16' X 14 ' : wt. i6u lbs. 

Beiidiug-teat Machine tor Sheet Metal; hand power; built like 
Kig. g; T. P.: S == 40" X *»" X at' ; wt. —450 lbs. 



Beiidiiigr-uiiavhluett fur Flats ; built. 
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Plate 7. B. 
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Plate 7. C. 



ovGoQi^lc 



jvGooi^le 



Plate 7. I>. 
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Plate 7. E. 
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EXPLANATIONS. Plate 8. 

ORAFENSTADBN TESTING-MACHINES. 



Sccls. 49", <93.5'e, !8j-;3ii. (/. I.'. ,^f,. p. B.) 
S — Space (length, breadth, height) in. 
1-T. 50-tou Machine, tension, crushing, transverse tests. 5 = 9 f t 

I X 5 (I. 3. 

I. Elevation, tension-test of rounds. 

a. Longitudinal section, tension-iest of flats, 

4-5- Arrangement for crushirg-lest. 
6-7. Arrangement for transverse test. 

8. Construction of CIiork-NRttlr, 

S. Qeneral View of lOO-toii Mnnliliio. S= lofi. ioX6ft. lo x - 

10. General View of 35-tou Mncliine. 5 = 6 ft. 7 x 4 (t. x — 

11-22. Tcnsioii-lioldors for Konnds aii<l Flats. 

2.t>28. Shapes of TeiiHlon ToMt-|iiec»s. 

2I>, 30. Recording Apparatus. 
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EXPLANATIONS. Plate 9. 



af>-i'oN (ao.ooo-KO.) pohlhftvbr te:stino>machi?{p;. 

DBStONIU BV V, POHLMEYER, I879. BUILT BY M, 



Seen. 4KS. «!. Si'. i33. !W "-*. S^T-S^o- (i "9-t 

1-8. 0O-ton Polilnieyer Macbints 

Machines are built for L = 25. 5°. and 100 ton*. 
I. a. Longitudinal section and elevation. 
3, 4. Plans. 



19-27. Details of Recording Apparatus (Martens'). 

28, aq. Hand pump. 

30,31. IntensifiKr for city pressure. 
Designation of detail : So. main ; 73. valve -chamber \ 79, feed to 1 
cylinder : 78. lo small cylinder ; 77, to the machine ; 7S, safely and o 
valve ; St, outlet. 
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EXPLANATIONS. Plate 10. 

500.TON ({100,000-KG.) testino-macbink:. 



I. plan and section through prcM-cylinder. 
a. Longitudinal section of machine. 

3. Elevation. 

4. Section in front of scale. 

5. Buffers. 

6. Crossbead of prest. 

7. Section at piston. 

S. Section through press-cylinder. 



jvGooi^le 



?^ 



D.qilizMbvG00l^lC 



f^ 



jvGooi^le 



jvGooi^le 



EXPLANATIONS. 

MACHINES OF 
HARTIO-REUSCH, built bv o. ledner. 
WKMDLBR, 
BCHOE'PER, 
LEL'NER. 
Seei». i«i. S39. If, U'-ui (t "J), iw. 5« (t jy). s5«. rs'. »,> '^ 'i*!- 

l-8> Schoppei-'M Muchlue, for tests of tbread. paper, eic, etc. 

Z. = 30 lbs, to I ton. 

9*13. Hartig-Beusch Machine, for tests of tbread, paper, etc.. etc. 
L = 8-41 lbs. ; (or larger capacity built of somewhat difTerent design. 

14-27. Weililler'a Machine (Martens' release) (or paper tension-test. 

i = 19-44 lbs. 

28-49. Leiiiier Machine, for tension, crushing, and trantverse tests. 
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EXPLANATIONS. Plate 13. 

MARTX:NS' impact machines. 1885-189«. 

Seels. iiS, ji9, ajo, jji, (L too, IJJ, /jj.) 

1>21. Macliiiieit for Impact-, Cruahlng-, Teneloii-, aii<l 
Transverse-tests. 

Drop up to 14 ft. 10. in. 

I, a. Elevation and aection. 

3. Plan. 
4, s- Movable scale (clamp). 
6-13. Balls (6&-440.1bs.). 
l4-\^. Dies (for flanging-test). 
1S-21. Arrangements for tension-tests. 



With balls of from i-ii lbs. ; drop up to 6) U. 
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EXPLANATIONS. 

TB8TINO>HACHINES OP 
OOLUfER, BUILT BY F. J. UUSLLER. PHAC. 
PPAFP. '■ •' R. PEKNAN A CO., VIENNA. 

MARTENS, ■' " c 

Sects. M8-«ot 

1-14. GoUiier Moeliliie. 

I. Elevation. 

a. Section. 

3- Power-pump. 

4. Arrangement for 1 

5. Arrangement for lorsion-tesls ; elevation. 

6. Plan of machine. 
7-9. Tension-holder*. 

10-14. Crushing'holders. 

10-17. Pt'aff Alacliiiie. i = 70 ton*- Elevation, section, kod plai 
18-31. MarteiiH' A-ton Machine. 
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Plate 13. B. 
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Pliite 1."*. C. 
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Plate 13. E. 
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EXPLANATIONS. Plate 14. 

AH8LER-LAFFON Ti»TING-HACH1\eS. 



1. Cniahtnff- and Trausvene-tent Machine. L = a tons) S 
= 3Sl X 1131 X 88i ; T. />. = 13 X 8( X 4] in- 

2. Machine for Simultaneous Tension and Torsion. £ = as t. : 

torsional moment =^ B400 in. \ba.; 5' = 47 X 47 X 130 in. 

3. CrushlnK-test Machine (ceni«ni and moriat). Z = 33 ; S = 
31 X 31 X 8j(in. 

■4. Tension Wlre-teater. i = 30 i.; S = asl X ai\ X 94J; 7". i". = 
all/.; «■. = Ain. 

5. Tension-ninclilne ; for hand and power. Z = 35 t. ; 5 =^ 35} x 

39iXii81{n. 

6. Tension-, Crushing-, Transverse-power Machine. Z = 50 

t. ; 5 = 39iXa9iX 118 in.; 5t =37i X 3Sl in. 

7. Crushing- anil Transverse-test Machine. L t= bo i.; S =: 

39l X 31 X 86i in.; T. P. = <)\ X J y. I3i In. 



9. Crushin^T' and Transverse-test Macliine. jo, 100 and 15a 

5 = 36i X 35] X 160 in. Pump S, = 37! X 35l in. 

10. Torsional Wire-tester; Z = 33s in. lbs.; .S=: 41I x 33IX 47 >i 
T.P. = I= I5l in.: d. = 0.0S0 - 0.37 in. 



12. Crushing- ami Transrerse-test Machine. £ = 5 1.; S — 1^\ 

X 3si X 94i in. 

13. Bending- test Machine. z = 7ot.; 3' = 4o X 35I x 43; T.P.= 
6; X 3} in. 

14. Circular Bendlng-test Machine. L = 31,300 in. lbs. 1 5 = 35} 

X 37l X 71 in.; T. /•. = 4t X 3j X 0.8 in. 

lff<20. Holders for Tension-test. 
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Plate 14. A. 
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Plate 14. O. 
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Plate 14. D. 



D.qitizeabyG00l^lc 



jvGooi^le 



jvGooi^le 



jvGooi^le 



Plitte 14. F. 
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EXPLANATIONS. Plate 15. 

PRKXCH TKSTING-MACHIXES. 

Stcl. 410 

ICi. IS, 30. 6a and loo 
lul levers. 

•1-8. TliORiarLsel Mitcliliiett ; for lorsion-ie^Oi, 

tl. TlioiiinHHet Milvllitlt^fl. /■ - 35' 50 tuns and Ices than i ton. 

7. Le CroiKut MacliiiieH. 

8-11. Dynaiiioiiifter of the Pnriet, Lyons & Mediterranenn 

Ity. i = 20.ons. 

12-14. Dyiiaiiioiiieter of the P., L. & M. By, L = io tons. 

IS. St. Chuiuon«l Mitchiiic. /- = 50 tons. 

10. DestrofTes, Ollivler, Ciirioiii Machlnen. 

17, Itf. Chulii-teHtcr of the P.. L. & M. By. 

19, SO. Uelnhie itiHChliie. 

31, '2'2. B. Tmyvoii Mnchiiic, of the Miilntlere, Lyons, Steel 

WorkN. /. = 10, 7S. 30. 35 and 4<i 'ons. 

23. Malllartl Mtichiitr. /■ = 25 tons. 

24. G. Marie MuchliieH of the P., L. & At. Ry. Z = 100 tons. 

25. H. E. Petit Alaehlne. 

Bibliography to Figs.; 

l,a.(/, 7W?, 1S3. :'j;i; >-B : (L ISS. 349): T:{f.lOS): B-14. 17. 18. ai. 
23.24 {I. l0J.mi.3ir.)\ 16: (/.?«-■); 18: 'I. Sioy. 19.»: {L 10~\ 
iSJ; Si, 1S88, p. 5); 28: (Z, IOj^. IS3, ~V!i); 2S: (L 10^). 
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Plate 15. A. 
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Plate 15. B. 
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Piute in. G. 
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Plate 15. E. 
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EXPLANATIONS. 



1) 2. Arraiigemeut for Tlirust-test. s = {_! = ^t in.: / x w = g 
X i in.). 

0-5. Arrangement for Torsion-test. £ = 78,000 in. lbs.; S = 
(rf=2in.;/= .lin.). 

6, 7,9. Arrangeiaetit for Trauavcrse Test, s == (I = 125 in,; 
10 = 9 in.; « =68 in. 

8, 10. Arrangenieut for Tension-test with Recorder. S = 
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EXPLANATIONS. Plate 17. 

l-O. Bfachiaes of Qreeiiwood & Batley, Llm., Leeds. Eng. 

Sects. (619-633). 
I. Macbine for tension, cruabing, bending, torsion, etc. 
3. Machine for tension, crushing, bending, torsion, etc. 

3. Vertical machine for wire, leather, cloth. 

4. Movable chain-tester (without scale). 

5. Wire-tester, for tension only. Also a similar machine of same 

capacity far tension and torsion. 

6. Machine for testing wire, thread, textile fabrics, cement in ten- 

7-10. Maclilnea built by J. Bncktoii & Co., XAm., Leeds. 
Sects. 611-61S. 

7. Horizontal machine for tension, crushing, bending, torsion, with- 

out changing holders. 
S. Verlical machine for tension, crushing, beading, torsion, shearing. 
9, Vertical machine No. 4, arranged for torsion and transverse tests. 
10. Duplex bending-machine No. 3 ; 10 strokes per minute ; for bars 
of 1.8 X 3 X 1 in. ; made In three styles. 
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Plntc 17. A. 
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Plate 17. B. 
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Plate t7. C 
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Plate 17. D. 
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EXPLANATIONS. Plate 18. 

150-TON (13S.OO(>-KG.) EMKRY^EI,fcER8 MACHINE. 



Seen, iij-tii. 483, *B,, yt. 50i. sw. (/, «1, ^/fl, ^^.> 

1-13. Load-lndtcator mid Dctnili^. 

I, 3, Vertical and horizonUl sections. Support and initial s: 
ing-device ; guides of movable parts in the frames. 
3. End view. 
4-6. Support of initial straining-device. 
7-ri. Construction of supports, 
13, 13. Construction of small chamber in scale-case. 

14-18. Driving Median ism and DetBllH. 

14-16. Views of power and adjustment. 

17. Hydraulic press. 

18. Gear-train for adjustment of 14-16. 

10-33. Holders and Details. 

I9-3O1 3*. Tension -holders. 

31,31. Holders for crushing-test. 

34, 35. Sapporting-saddles. 
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EXPLANATIONS. Plate 11>. 

RIEHLK TESTING-MACHINKH AND APPAKATl'B. 



S«IS. 636-639, ,6o. .s=6-iaB. {I. SI. 1M1. p, .47.) 

1, 2. Power Macliliiett for Tensiou, €ru»(litiig, »iid TraiiM- 

verse Tests; bulli : 



Like Fig. 


, 


L = 


150 t. 


S = 


II X 4 X ao ft. 


T.P. 


8 ill. lo 6 ft. 



I The machine may be 

I operated at eight dif- 

Sft.Gin. ferent straining-ipceilR 

,win. =>iin-lo7in-permm. 



Lilce Fig. 




3 


i = 




50 1. 


S = 


6X9ft- 


3 in. X 2 (1.9 in. 



Indiffrrenlsiicaofcapaciiies^S tons 
up lo ISO tons, 5, 10, IS. 20, 25.30. 50, 
75, 100, and 1 50 tons, with six atrsJning- 
speeds = 0.6 in. lo 3}^ in. per min. 



4, G. Power Olnclili>«H for Tension, CniBlitiig, nn<l TrRiitc 

ventC Tests. [Same as previous, but with automatic operation of 

6. Power Maeliliie for Torn I on- texts. Capacity L= 5000 lbs.; 
J|- = 3 ft. 10 in. X 6 fl. 4 in- X 3 ft- 

7, 8. Traii8ver»e-test Miichine with Deflectlon-iiKllcator 

for Cast Iron ; built : 



4fl. loxjfi.SXi (t.6 



3000 Ibi. 
3fl.aX3ft.1X1 



0. Cliain-testers; built lor: L ^ a; tons : Load-indicator S — d f\. Hx 
4 ft. 6 X I ft. 3 ; Driving Mechanism S = i It. b X 2 h. (, X all.: lenRlh 
of chain up to roo fi.: built of different type of capacity L s 150 tons. 
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lO, 12, 17, IB. Power aud Hntid S|>rIi)K-t4>Nt«r8; built: 



Like Fig. 


>7 




12 


12 


L = 


401. 


5. 


2^. 15 t. 


15 1. 


S = 


8 ft. X 4 ft- 6X 13 ft. 







5 ft. 8X 11 ft. > 5 fi- 


Like Fig. 


Ig» 




'9 


10 


L = 


izyii. 




St. 


2^ 1- 


S = 


6(i.6x lOfl.XSft.a 


'■ 


t.X 


oft.6x iti 


45flX6ft. 4Xlfl.4 



Machine 19* is a pair of similar machines side by side. Machines 
H, 17 and 19, hydrautie. 

11. TeiiKloii, Crushing, Traiiavente Mtichiiic, hand-pump. 

/.= 35 t.; 5 = 8 ft. X 7 ft, X a fl. 6 in.; T. P. 6 in. 10 24 in. 

13. Teusion Mnchlne. Hand-power, Z= 10 t.; .V = 5 ft. 9 X 7 ft. X 

3 ft. 6. 



14. 15. 


16. Cloth-teNtent ; built : 








Like Fig. 


14 


15 


15 




16 


L = 


500 lbs. 


500 lbs. 


1000 lbs. 




100 lbs. 


S = 


=6 in, X ». .n. X Ji m. 





M..6X>,m.XSin. 


^. 


.X,.in.x8i.. 



20. Ceuieut-te!4tcri«. Z. = 6oolbs,; .7 = 38 In.X t6 iii.X 15 in.; is also 

constructed with travelling- poise. 

21. Paper-tester. i^ = iootbs.; 6' = 14 in.X la in-X la in. 

16, 26-31. Details of Recorders of various kfuds. 

Fig. t8. Lever-system for multiplyiag extension ; Figs. a6, 30. Record 
by poise ; Figs. 17-S9. Details thereof ; Fig. 31- Another recorder. 

22-25. Holders; and Fig. 22. Hbape of Cast-iron Test-piece. 
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228 Plate 19. C. 
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Plate 10. D. 
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Plate 19. F. 
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EXPLANATIONS. Plate 20. 



Sccti. 6,o-A,j. *g« .nd j,5, (Lioi.rjj.si.>an.r,.,t.: .Mj. p. 39.) 
1,2. 100-ton Maoliln«; designs. 
3-3. Automatic and Aiito^rMplilv MnvhiiH-. 
6-13. I>etall!tof tlilHMaclilm-. 



Fig. 




u 




14 


>5 


15 






00 t. 




1501. 


loot. 


sot. 


jr = 


iift.Xi 


ft.Xi(l.4 


■■"■' 


X.p(1.6Xlt. 


a srt.9xTf1.x4f1.! 


f ll.9Xs(E.SX3fl-> 



16-l». Afncliliief) Operated bj Hand or Power, No. 16 Arranged 
for Determining Stress. 



Like Fig. 


,6 


17 


16 and 17 


iS 


/, - 




30 1. 


*S 


zo 


S = 








4 fl B X 4 (T. : X 


T. P. = 








"" 


Like Fig. 


iS 


1 '' 


19 


"9 


/. =: 


IS 


10 


n 


5 


5 = 

T. P. = 


•"■«?,"■■• 


,<,..^,f.6X 


3 (.. S X , f.- X 


„..x.,,,.. 



No. 16. Convertible into tension, crushing, and I 

OS. tS and ig do.; especially suitable for instruction: No. 19 largely 



20,21. Wire, Hoop-iron, Horsenall, etc., Testers, for hand 

and power ; built: 
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B2. Ccineiit-tcNierN, for TciikIou, CrudCiing, nnd TrauBTerse- 

Tt'Nt», tor hand and power; 



Like Fig. 



ii:)-25. Muclilucs for Textile Fnlirios ; buili: 
Like Fig. 33 24 



26, 27. Chnin-teBt<!i 



Like Fig. 


a6 


!6 


36 


26 


a? 


L = 


soot. 


IJOt. 


loot. 


sot. 


351. 


S = 


130 ft. 


180 ft. 


115 ft. 


Ill ft. 


a(t.3X4fLy3ft. 



28, 20. SprliiK-toHters ; built: 
Like Fig. ' 3S I 



"■'"I <«■' 



No. s!). For tests under steady and under n 

30. TriinHvcrae Mn<;lilii«!< lor Cast-i 

Several lypes. 

31, 32. Torsion Mnvkiiin; built : 

Like Fig. 31 3' 



vingload. No. 39. Teosion- 
tii with I>eflcctoiu«ter, 
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Plate 20. A. 
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Plate 20. B. 
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2j; Plate ao. I>. 



D.qitizeabvG00l^lc 



jvGooi^le 



-38 PlHt« 30. E. 





4 



jvGooi^le 



